DURING the past seventy years many observers have made a close study of' the histological changes that occur in the uterine vessels in the course of normal involution of the uterus after labour. It would seem that after so much inquiry there can hardly be any aspect of the subject in dispute or new observation to be made. In recent years a very complete research into this subject has been carried out by Dr. James Goodall,'2 and both on account of its intrinsic merit and the fact of its being quoted at length in Eden and Lockyer's " New System of Gynwcology "' it may be accepted as the standard work on the vascular changes that take place in uterine involution. The present communication deals with a single aspect of this subject--namely, the presence or absence of fatty degeneration in the muscle fibres of the arteries of the uterus undergoing involution.
The majority of past observers lhave found that fatty degeneration does occur both in the muscle fibres of the, uterus and the imuscle fibres of its vessels. In fact, there is no need to make any distinction, in dealing with this subject, between the muscle fibres in the two tissues, because there is no record of fatty degeneration occurring in the one group of muscle fibres while absent at the same timne in the other group; the converse also holds good. Some have noted the appearance of fatty degeneration at an earlier stage in the puerperium than have others, but there has been little difference of opinion as to the fact of its occurrence. Goodall agrees with the majority of past observers and notes the presence of fatty degeneration in the muscle fibres of the uterus and arteries of the uterus, and states that " the muscle cells of the parent media undergo fatty degeneration at an early stage in the process of involution." DESCRIPTION OF THE CASE. Dr forward labours and no miscarriages. The menstrual history was normal. The present pregnancy was normal until the onset of bleeding in April. On September 17, under general anaesthesia, the membranes were ruptured and abortion induced. At 2 a.m. on September 20, that is in the twenty-seventh week of the pregnancy, abortion took place. The foetus was born dead, but not macerated. On October 14, twenty-four days after the delivery of the dead foetus Wertheim's hysterectomy was performed and the uterus removed.
The organ was placed in formol-saline, and at a later date parts of it were removed for section. The separate parts were embedded in gelatin according to Dr. J. F. Gaskell's method and cut frozen. Sections were stained in Sudan III and acid haemalum, others in Van Gieson and acid hmalum, and others in Weigert's elastica and eosin. The advantages of the gelatin method of embedding are that the tissue is not raised to a higher temperature than 370 C., and is not brought into contact with xylol; as a result the cells retain their normal form more nearly, and any fat present is not dissolved out of the tissues.
The sections thus prepared show the usual changes in the vessel walls characteristic of normal arterial involution. The most striking changes occur in the intima; there is a cellular proliferation and hyaline swelling of the subendothelial layer, together with a swelling and splitting of the internal elastic lamina. In the media there is the appearance of a granular atrophy of the muscle fibres and a hyaline swelling of the intermuscular connective-tissue fibrils.
REMARKS.
The picture has been often described and does not require detailed notice; in fact, the only point to which I would draw attention is the absence of any sign of fatty degeneration either in the medial coats of the vessels or in the muscle fibres of the uterus. The histological picture of the vessels in this specimen are in all respects comparable to the changes seen in the involution of the hypogastric and umbilical vessels after birth. I have examined many spedimenis of these vessels up to two years after birth and have not observed fatty degeneration occurring in the media in any vessel. Neither does fatty degeneration occur in the involution of arteries after ligature or thrombosis, nor in the normal involution of the ductus arteriosus; in fact, so far as I am aware fatty degeneration is not a normal feature of arterial involution. It would appear that it is only in uterine involution that fatty degeneration occurs in vessels undergoing this physiological change. The absence of fatty degeneration in my specimen is therefore in accord with the general observations on the changes that take place in arterial involution, and it further establishes the fact that fatty degeneration need not of necessity occur in uterine involution.
The presence or absence of fatty degeneration in uterine involution is a matter of importance to a proper understanding of the processes involved in the varied arterial lesions described under the term of "arteriosclerosis." Thus Thoma maintained that slowing of the blood stream was a dominant factor in the production of arteriosclerosis, and he based his theory largely on the change occurring in the iliac and hypogastric arteries of newly-born infants.
Thoma's theory of arteriosclerosis is chiefly concerned with the process of involution. The weightiest single piece of evidence against this hypothesis is the characteristic presence of fatty degeneration in the histological picture of arteriosclerosis and its absence in normal involution. But this distinction will fail if it is established beyond doubt that fatty degeneration occurs in the media of arteries ulidergoing involution in the puerperal uterus. I do not feel that it is expanding the subject too far in applying the observations on arterial changes in uterine involution to the wider subject of arteriosclerosis, because Goodall follows his observations to the same goal, and in discussing their bearing on arteriosclerosis he concludes by stating that his work seems to prove that both Jores and Thoma are right in their views as to the nature of the processes underlying the production of arteriosclerosis.
A CRITICAL EXAMINATION OF CURRENT VIEWS. It is difficult to dismiss the work of past observers who have found that fatty degeneration always occurs in uterine involution, and at the same time in their writings there is not, in general, sufficient detailed information given to allow of adequate criticism of their material o-r methods. As regards my own specimen it may be objected at once that the pregnaVicy had not gone to full term and that the organ was in a condition of subinvolution. This criticism is fair, and one of my objects in bringing this matter forward is the hope that it may lead to my having better material to examine on a future occasion. The criticism, however, loses some force in that fatty degeneration is absent in my specimen; had it been present it might have been ascribed to subinvolution, but subinvolution cannot account for its absence. In the second place the criticism fails to an extent because the material of those who have found fatty degeneration in the muscle fibres of involuting uteri is also abnormal. I have not read any account of arterial changes in human uterine involution which avoid this criticism.
It would take too long to justify this statement in detail, but to illustrate my meaning I will take Dr. Goodall's research. It is based on the examination of eighty uteri, but the observations on the subject of the changes that occur in the puerperal uterus are based on only six cases. Goodall states that five of these showed subinvolution; in the sixth there was a morbid lesion, which one would expect to interfere with the process of normal involution.
It is a mistake to regard Goodall's observations as a record of the changes that occur in normal uterine involution, for he states on p. 61 of his monograph that " all the chronic inflammatory diseases, blood dyscrasias.... and possibly malignant growths modify the normal pomplete involution."
As there is no doubt as to the truth of this statement it is fair to assume that any unexpected histological features presented by uteri taken from cases in which any of these conditions were present are capable of explanation in terms of a pathological process rather than in terms of the physiological process involutions Further, in the six cases on which Goodall based his observations the cause of death was in all cases due to a disease which might in itself have caused both vascular disease and fatty degeneration in muscle fibres. Thus Case 1 died of "eclampsia, associated with, or caused by, a very grave chronic parenchymatous nephritis." Case 2 died of "syphilitic arteritis of the brain." Case 3 died of "septicamia, secondary to an abscess of the breast with subinvolution." Cases 4 and 5 died of tuberculosis of the lungs, while Case 6 died of "acute yellow atrophy of the liver, chronic parenchymatous nephritis, and broncho-phthisis incipiens." An interesting comment is made on this case, for the author writes: " Hence it is seen why Case 6, who had had chronic Bright's disease, followed by acute yellow atrophy of the liver, should present such intense degree of incomplete oxidation of tissue," and in another paragraph that "such cases must be looked upon as abnormal." It is obvious that the author recognized his material as being pathological, and he cannot be blamed for his work being.mistaken for an account of the changes that, occur in normal involution. When a condition of suboxidation exists fatty degeneration may be expected to occur, and therefore before it is established that fatty degeneration is a part of the normal process of uterine involution it must be found to occur in a uterus take-,J from a healthy subject.
Further, as regards the presence of fatty degeneration in the media of the vessels, it must be proved that the other vessels in the body are normal in order to exclude the possibility of the local vascular fatty degeneration being part of a diffuse vascular disease. This last condition will be fulfilled, in my opinion, if the intimate vasculature of the spleen and kidney are found to be normal, because I have found that diffuse vascular disease tends to have its chief incidence on these two organs.
CONCLUSION.
It must necessarily be difficult to obtain material from the human subject which will satisfy these conditions, and in the meantime we must rely on observations made on uterine involution as it occurs in animals.
Such observations have been made on rabbits. Broers found that fatty degeneration occurred in the muscle fibres of the uterus between the third and thirteenth day of the puerperium; no reference was made to its presence or absence in the media of the vessels. Helme made similar observations on ten rabbits, and since his work was primarily directed to this question it is of particular importance. He thus states the object of his research: " The prime question that presents itself is: Does a degeneration of muscle cells occur? " His answer is : "I have been unable to find a single muscle cell whose substance gave the characteristic appearances and reactions of fat," and later he speaks of the occurrence of a gradual diminution of the volume of the muscle cells of the media, "just as in the muscle cells of the uterine wall."
Too close a parallel cannot be drawn between the changes that occur in uterine -involution in animals and those that. occur in the human subject. There i6 also a conflict of observation. I think, however, that the conclusion is justified that the question of the presence or absence of fatty degeneration in the media of the vessels in the puerperal uterus is not as yet definitely settled. 
